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Supplementary Figure 1. Expressions of GFP or Klotho in MIN6 β cells.  A. Phase contrast 
images and fluorescent images of 3T3-L1 preadipocytes, mIMCD3 cells, and MIN6 cells. 
These cells were transfected with pAAV-GFP for 48 hours. Images were collected with a 10X 
objective lens.  B. Western-blot analysis of Klotho protein expression (full length and short 
form) in MIN6 β cells. MIN6 cells were incubated with transfection reagent alone, pAAV-mKL, 
or pAAV-CMV-mKL for 48 hours, respectively. The cell lysates were directly subjected to SDS-
PAGE followed by western blotting with antibody against Klotho. The blot was rinsed and 
reprobed with antibody against β-actin. 
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Supplementary Figure 2. Effects of the β cell-specific expression of mKL on metabolic 
parameters in diabetic mice.  Food intake, water intake, and urine output were measured using 
metabolic cages during weeks 1, 3 and 5 following gene delivery.  Weekly body weights (A). 
Food intake at week 1 (B), week 3 (C), and week 5 (D) after gene delivery. Water intake at 
week 1 (E), week 3 (F), and week 5 (G) after the injections. Urine output at week 1 (H), week 3 
(I), and week 5 (J) after gene delivery. Data = mean ± SEM.  n = 6-8 animals/group. **p<0.01, 
***p < 0.001 vs the lean-PBS group; +p<0.05, ++p<0.01, +++p <0.001 vs the db/db-PBS group. 
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Supplementary Figure 3. Identification of GFP or FLAG-tag in mouse pancreatic islets of 
Langerhans and measurement of Klotho protein expression in mouse pancreas. At 6 weeks 
after the gene delivery, animals were sacrificed and mouse pancreases, livers, and kidneys 
were collected, followed by paraffin embedding.  A part of pancreas was processed for western 
blot analysis of Klotho expression.  A. Representative images of GFP staining (brown color) in 
cross-sections of pancreatic islets. GFP protein was detected using the antibody against GFP.  
B. Representative images of GFP staining (brown color) in cross-sections of the liver and 
Kidney of lean mice treated with rAAV-GFP.  C. Representative images of FLAG-tag staining 
(brown color) in cross-sections of mouse pancreatic islets. The 3’ end of mouse KL gene was 
coupled with Flag-tag gene in the construct of rAAV-mKL. FLAG-tag was detected using the 
antibody against FLAG-tag.  D. Western blot analysis of Klotho protein expression in mouse 
pancreas. E. Quantification of short form Klotho in mouse pancreas. Results were 
standardized to β-actin and then expressed as fold changes vs the lean-PBS group. Data = 
means ± SEM. n = 3 to 5. **p < 0.01, ***p<0.001 vs the lean-PBS group; ++p<0.01 vs db/db-
PBS group. 
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Supplementary Figure 4. Subcellular localization of Klotho in MIN6  cells. A. Confocal 
analysis of endogenous Klotho localization in MIN6  cells without transfection. The slides 
were stained with DAPI or DAPI plus Klotho antibody followed by fluorescence-labeled 
secondary antibody. The nuclei were stained with DAPI (blue).  Klotho protein was shown in 
red color. B. Confocal analysis of Flag-tag staining. MIN6  cells were transfected with pAAV-
mKL (with flag-tag) for 48 hours. The slides were stained with DAPI or DAPI plus Flag-tag 
antibody followed by fluorescence-labeled secondary antibodies. Flag-tag was shown in green 
color. 
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Supplementary Figure 5. Glucose-stimulated insulin secretion in isolated pancreatic islets.  
Mouse recombinant short-form KL and full-length KL protein were used for testing their effects 
on insulin secretion in isolated  islets (R&D System). Short form KL, but not full length KL, 
enhanced glucose-induced insulin secretion in isolated pancreatic islets. Isolated islets were 
pretreated with short form KL or full length KL at the concentration of 1 μg/mL for 18 hours and 
then stimulated with 2.8 mM, 7 mM, or 16.7 mM glucose. Insulin levels in the medium were 
measured. Data = mean ± SEM, n = 4. *** p<0.001 vs control at 2.8 mM Glucose; +p<0.05 vs 
control. 

 
 


